The role of photosensitizer molecular charge and structure on the efficacy of photodynamic therapy against Leishmania parasites.
Photodynamic therapy (PDT) is emerging as a potential therapeutic modality in the clinical management of cutaneous leishmaniasis (CL). In order to establish a rationale for effective PDT of CL, we investigated the impact of the molecular charge and structure of photosensitizers on the parasitic phototoxic response. Two photosensitizers from the benzophenoxazine family that bear an overall cationic charge and two anionic porphyrinoid molecules were evaluated. The photodynamic activity of the photosensitizers decreases in the following order: EtNBSe > EtNBS > BpD > PpIX. The studies suggest that compared to hydrophobic anionic photosensitizers, the hydrophilic cationic benzophenoxazine analogs provide high effectiveness of PDT possibly due to (1) their strong attraction to the negatively charged parasitic membrane, (2) their hydrophilicity, (3) their high singlet oxygen quantum yield, and (4) their efficacy in targeting intracellular organelles.